FACTRRT B2 2% 2024 4E55 51 445 23 ] Modern Preventive Medicine, 2024, Vol. 51, NO. 23 - 4367 -

B CE - D2 CIBR SRR = o H o 2

FERL L REE S, MET 2 RARR] 2, R 2 g ke 2
LR TR Ty 2 ) b BAE R, Rt SR 3620005
2 R EE R A2 B SR N B TS il s , A A S 362000 ; 348 R EE BH R S A TR 22 TUAE RS 36 SR 4l

WE:BH S HAHOGE - T2 AR (LC-AFS R ™ 5 b As(IT) [DMA MMA | As(V)RUFR A0 1) 177
Tk AR A ISR M A SO BE B TR B AT R B R T Bl AR BE A pH S, 5 8 Ur S A
IR SE IR TS EE R KRR, &R 7 5 %EhiR 5 o/L SR kN 20 o/L ISR | s e
270 V AT EHLFE 60 mA B A R8RS %% (1 mmol/L,pH 8.5) . JiZhAH B A — £ (25 mmol/L, pH 8.0) (4514
T, As(ITT) . DMA MMA \As(V)ZEPEFL R R 0 ~ 100 p o/L, A6 BB KT 0.999; L EABF ] RSD Ky 0.2% ~ 1.2% , W i T
RSD K 2.19% ~ 4.4% ; FE AR Ny 81.2% ~ 111.6% . 518 Tk R UL = AERITELS G2, S b [ Je, R
R AR R SR R

SRR N RS T s WOM A3 - IR ORI R AR

FESES.0657.72  XEAARER:A XEHS:1003-8507(2024)23-4367-06

DOI; 10.20043/j.cnki.MPM.202407212

Detection of arsenic species in seafood using liquid chromatography —

atomic fluorescence spectrometry
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‘Department of Physics and Chemistry, Quanzhou Center for Disease Control and Prevention, Quanzhou, Fujian, 362000, China
Abstract: Objective To establish a method for detecting four arsenic species—As (IlI), DMA, MMA, and as (V)—in seafood
using liquid chromatography—atomic fluorescence spectrometry (LC—AFS). Methods The detection conditions were optimized,
including the type and concentration of the carrier liquid, concentration of potassium borohydride, lamp current, negative high
voltage, mobile phase concentration, and pH. Parameters of the established detection method were evaluated, including linear
range, accuracy, precision, and detection limit. Results Under the conditions of 5% hydrochloric acid, 5 g/L. sodium hydrox-
ide—=20 g/L potassium borohydride, a negative high voltage of 270 V, lamp main current of 60 mA, mobile phase A as ammo-
nium dihydrogen phosphate (1 mmol/L, pH 8.5), and mobile phase B as ammonium dihydrogen phosphate (25 mmol/L, pH
8.0), the linear range for As(Ill), DMA, MMA, and As(V) was 0-100 pwg/L, with correlation coefficients exceeding 0.999. The
relative standard deviation (RSD) for retention time ranged from 0.2% to 1.2%, while the RSD for peak area ranged from
2.1% to 4.4%. The recovery rate for spiked samples was between 81.2% and 111.6%. Conclusion The method demonstrates
high sensitivity, accuracy, and precision, with a short analysis time and high detection efficiency, while requiring minimal
reagent usage, yielding satisfactory results.

Keywords: Seafood; Arsenic species analysis; Liquid chromatography—atomic fluorescence spectrometry
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Figure 1 Effect of hydrochloric acid concentration on the peak area

of morphological As
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Figure 2  Effect of KBH, concentration on the peak area of

morphological As
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Figure 3 Effect of mobile phase B concentration on the peak area

of morphological As
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Figure 4 Effect of mobile phase B concentration on the retention

time of morphological As
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Figure 5 Effect of PH of mobile phase B on the peak area of

morphological As
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morphological As
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Table 2 Standard curves and correlation coefficients of

morphological As
K PRBA I H] (min ) LRI LIPS
As(I1I) 2.839 Y=44.278X-19.407 0.999 5
DMA 6.526 Y=44.712X-46.621 0.999 6
MMA 8.158 Y=42.789X+55.941 0.999 5
As(V) 12.363 Y=27.196X-49.853 0.999 2
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20,40 F1 80 wg/L —Fhuk BERYTRFRUETR IR, Fo ikt
ATHTAR RS R, P IR 3. As(I) .DMA \MMA
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Table 3 Spiked recovery rate of samples

[E:N DI AJEAE (pg/L) Jinpri (ug/L) WMEME( e g/L) [l (% )
a2 2 As(TTT) ND 20 2231 111.6
ND 40 41.63 104.1
ND 80 84.81 106.0
DMA ND 20 16.98 84.9
ND 40 37.94 94.8
ND 80 84.74 105.9
MMA ND 20 17.17 85.8
ND 40 37.01 925
ND 80 72.13 90.2
As(V) ND 20 16.44 822
ND 40 38.85 97.1
ND 80 65.92 824
1 As(1IT) ND 20 19.34 96.7
ND 40 38.69 96.7
ND 80 86.84 108.6
DMA ND 20 17.43 87.2
ND 40 37.15 929
ND 80 78.89 98.6
MMA ND 20 16.25 81.2
ND 40 326 815
ND 80 70.57 88.2
As(V) ND 20 16.92 84.6
ND 40 38.6 96.5
ND 80 69.78 872
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Figure 7 Standard chromatogram of morphological As
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